Benign and mahgnant cutaneous tumours were observed after skin painting and subcutaneous sarcomas after injection. In both types of experiment distant tumours were found in the lungs and liver. In the latter organ the changes were very severe and comprised cirrhosis and bile-duct profiferation, which proceeded to the formation of cholangiomas, as weR as hepatomas.
As Boyland and Brues (1937) had suggested that naphthylamine workers might come in contact with dibenzearbazoles during the c'urse of their work, it was decided to re-investigate 3:4:5:6-dibenzcarbazole as a potential bladder carcinogen. For this purpose it seemed proba'ble that much larger doses than those used hitherto would be required. Mice of,the CBA strain were chosen, as this strain had previously given a higher yield of bladder tumours when 2-acetylarninofluorene was fed by stomach tube than four other strains tested (Armstrong and Bonser, 1947) . Later, mice of the Strong A strain were also included, as the livers of these mice suffered the least damage in the above experiment.
METHOD.
Mice of the two strains CBA and Strong A were used, having been brothersister bred in the laboratory. At the age of 12 weeks administration of 3:4:5:6-dibenzcarbazole, supphed by Professor E. Boyland (Chester Beatty Research Institute, Royal Cancer Hospital, London), in arachis oil by stomach tube twice per week was conunenced. The technique of this method of administration is described by Arnistrong and Bonser (I 944) . As the mortaHty in CBA niice in the first few weeks was very high, successive groups were tested at diffe'rent dosage until a reasonable survival was obtained (Table II) . The CBA rnice were treated until death ; in Strong A n-iice, when it was evident from the swoRen state of the abdomen that much liver damage had taken place, treatment was continued for as long as the rnice seemed able to suppo'rt it and was then withheld until death, the interval in some cases being over 20 weeks (Table III) . By this means it was possible to prolong the hfe of both sexes into the period 50 to 60 weeks.
The bladder was inspected with the naked eye or with the dissecting microscope In experiments I to IV, CBA mice were used. In experiment V, Strong A mice were used.
In Experiment V, Strong A female mice showed only a shght tendency to die early from the effects of the chemical with the dose given, 5 out of 18 dying in the first few weeks, but when once tolerance had been estabhshed the females survived rather longer than the males (Table II) .
Bladder.-No epithehal changes were observed. Foredomach-.-Squamous papillomata of the forestomach were observed in a CBA male mouse after 17 weeks of treatment. In Table III (Fig. 4) . The hvers of afl the n-tice of both strains treated for -20 weeks or more showed bile-duct cystadenomas; in Strong A Mouse 12 and CBA Mouse 28 the condition had progressed to mahgnancy (Fig. 7) . FinaRy hepatomas occurred (Table'III) , somd of which were undoubtedly malignant, metastases to the lungs being observed in Strong A Mouse 22 (Fig. 5, 6 ). The live'rs were on the whole larger in Strong A than in CBA mice, but-it was thought that some reduction in hver size occurred in the mice of the former,strain when the treatment was withdrawn.
Lung8.-Apart from terminal pneumonia, no hyperplastic nor other changes were noted in the lungs of CBA rnice. However, in every Strong A mouse fisted in Table III (Table IV) . When it is taken into account that the incidence of carcinomas was identical in the two strains, despite the shorter survival period and smaller dose in CBA mice, it would appear probable that CBA is the more susceptible strain. From Table III it is seen that these tumours of the forestomach are not dependent upon the continued adrninistration of the carcinogen for the maintenance of their growth, as the cheniical was discontinued for an average of 10-1 weeks before the death of Strong A m, ice, the range being 0 to 22 weeks.
It is rather surprising that papillomas of the forestomach were so rarely observed when tar was applied to the skin of ruice, Twort and Twort (1932) (Beck, 1946) and several malignant ones (Lorenz and Ste-wart, 1948 The pulmonary tumours observed in strain A rnice were similar to those described by Andervont (1939 (Table III) .
In comparing the degree of fiver damage in the two strains, it is evident that both suffered severely, but that the incidence of hepatomas was greater in strain A naice than in CBA, the proportion of histologically malignant tumours being also greater. It is probable that this was due to the longer survival and greater dosage of the chernical in the former strain (Table IV) . The contrast between the liver lesions induced by 2-acetylarninofluorene and 3:4:5:6-dibenzc,arbazole is very striking. Not only were hepatomas more abundant and more mahgnant in Strong A mice than in CBA with the latter cheniical, but cirrhosis and bile-duct proliferation were a marked feature in both strains. Although a high incideDce of hepatomas was obseirved in CBA niice (but not in Strong A mice) when treated with 2-acetylaminofluorene (Arms'trong and Bonser, 1947), cirrhosis was absent and bile duct changes were i 'mal. It would appear possible that the chief action of 2-acetylaminofluorene is to enhance the tendency to hepatoma already hereditarily present in CBA raice, whereas 3:4:5:6-dibenzcarbazole damages the liver parenchyma in such a way that changes are set in train which eventually lead to tumour formation (Orr 1940) .
SUMMARY.
An experiment is described in which m,ice of the Strong A and CBA strains received by stomach tube, twice weekly, an oily solution of 3:4:5:6-dibenzcarbazole, with a view to testing this substance as a bladder carcinogen. The mortality was very high until the dose was reduced to 0-5 mg. per mouse per week, the cause of death being necrosis of the hver parenchyma. Females were more susceptible than males, CBA females being more susceptible than Strong A.
No bladder epithehal changes were observed during an experimental period which would have sufficed to show, in these strains, hyperplasia and early tumour formation had 2-acetylaminofluorene been the carcinogen.
Papifomatosis and carcinomas of the forestomach were observed in both sexes of both strains. The extreme liver changes observed by previous authors were also seen. We wish to thank Professor E. Boyland for his generous gift of 3:4:5:6-dibenzcarbazole.
